Effect of MPTP on dopaminergic neurons in the goldfish brain: a light and electron microscope study.
The neurotoxin MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) causes a Parkinsonian syndrome in the goldfish (Carassius auratus), characterized by transient bradykinesia, the accumulation of MPP+ in the brain, and a decrease in the forebrain and midbrain content of catecholamines (Pollard et al., FASEB J., 6 (1992) 3108-3116). Using light and electron microscopy, we studied the effect of MPTP on the distribution and ultrastructure of tyrosine hydroxylase (TH)-immunoreactive, dopaminergic neurons, and on the ultrastructure of other selected areas of the goldfish brain. Goldfish were treated with MPTP (50 mg/kg) in the absence or presence of L-deprenyl (10 mg/kg) or clorgyline (10 mg/kg). In the medial part of the central telencephalon, the nucleus telencephali, pars medialis, MPTP caused a decrease in the number of TH-immunoreactive neurons and distortions in their labelling pattern. Electron microscopic observations showed that MPTP caused swelling of cell processes, changes in neuronal nuclear profiles, dilation of endoplasmic reticulum, intracellular vacuolization and membrane distortions, and degeneration of neuronal fibers in this brain area. MPTP also caused a small reduction and some diffuseness in the labelling of dopaminergic neurons in several diencephalic periventricular nuclei. Moreover, MPTP induced cell swelling and degeneration in the subependymal cell layers along the forebrain ventricles. In all areas, L-deprenyl appeared to partially prevent the MPTP-induced degenerative changes. We conclude that in the goldfish MPTP causes marked histochemical changes in selected dopaminergic brain systems coincident with the Parkinson-like locomotor and neurochemical deficits.